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This auide for evaluating microcoiputer instructional 

sof*-ware includes a hardware/software interface analysis sheet which 
can be used aetermine if the software being evaluated is 
compatible with the hardware on which it will' be usedi Also provided 
is an instructional software evaluation form for use in making 
iudgments about. fi J specific instruction aiobiectives, (2) grade 
levels validation data^fU^ correlation data, (5} instructional 

strateaies employed in the software, and f6) instructional design 
features^ Appendices include a listinq of seven cpisputer users^ 
aroups and local computer clubs_ in California^ Ohib^ and 
Pennsylvania: a listing of eight computer software libraries: a short 
biblioaraphv of resources: and a list of organizations concerned with 
computer assisted 5nstructibni A glossary of terms dealing 
specifically with micrbcbmputer software is also appended. CLLSJ 
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In a recent DELPHI forecast a group of computer scientists predicted 
the following: 

By 1980 the sxnall business computer is expected to be used in twice 
as many businesses as in 1976. 



By 1992 all factual information will be on computer files and 
libraries will exist only for literature. 

By 2000 all major industries will be controlled by computers. 

By 2000 computers will 'be as cdmndn in private homes as televisions 
and telephones. 

Now, cdmputers are also coming into their own in the field of 
education. With the advent of the microcomputer, it is now feasible for 
some^-xiistricts to purchase one or more within their school budgets. 
Jllcrbcomputers provide- a means for creative work in music and art^ a 
classroom management tool, test scoring, general administrative needs, 
individualized curriculum, and computer operation and programming. 

, This pamphlet is_ a guide for the purchase of microcomputer instructional 
software. Additionally, selection consideration (which should te taken 
into account at the time of purchase of instructional progrsTns) will be 
addressed. 

- A companion.. publication, "A Guide To Micrccbmputers" should be 
reviewed prior to proceeding with that which is contained herein. 
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BACKGROUND 



As detailed in the cdrcpariidh pubiication "A Guide To Micrdcbtnputers' 
a computer is composed of four basic parts: the itlput unit,_inembry 
unit i central processing unit and output urlit^/ The Central Processing 
Unit (CPU) is considered the "Brain*' that mariipulatas all information 
and performs all operations^.,. All other pomppnerits of the microcomputer 
have interaction with the CPU. 

r 
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Storage/Memoryj 



OUTPUT 



INPUT 



"^^.^^^^^^ design of a keyboard resembling a typewriter, 

information is put from the outside to the 
inside of a computer for the purpose of processing. Inputs 
may also be dn the form of cassette^ floppy disk,, magnetic? 
card, GRT (Cathode Ray Tube), paper tape reader, or. solid 
state chips or other computers through telephone iines^ and a 
modem. 



OUTPUT is often the same as the input mode whereby processed infcrmatiori 
and results of> calculations go dUt. Outputs come frequently 
as CRT terminal, printer, magnetic tape^ cassette^ plotter, 
disk or other peripherals. Outputs can be trahsnittad through 
a telephone or cable TV line. 



MEMORY is where information is stored. It can be found in two forms. 
It is found in term^^of RAM or ROM^. RAM is tendotn Access 
Memory which allows the CPU to store and gather data, rapidly, 
i.e., 16K (16,000 characters or bytes) of storage. Another 
memory is ROM - Read Only Memory. ROM is an integrated circuit 
on which data or iristructiohs are programmed at the time of 
manufacture inside. the CPU. All memory is stated in terms of 
bytes such as 8K j(8,000 characters or bytes) of information. 

CPU "^^^.^^.^^^^^^^f information pro'cessing in and out ..of the 

other three parts of the cotiputer. The electronic impulses 
from the other computer segments are sent to their necessary 
units by the CPU. The arithmetical logic, performs all the 
arithmetical and logical operations. Such ojH^atidns as 
additiorii subtraction^ multiplication, division and comparing 
are carried out in the logic area, the CPU also takes care of 
sorting and rearranging information such as alphabetizing. 
The knowledge contained in the memory of the CPU, and how to" 
manipulate that knowledge, is referred to as software. 
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MICRbCOMPUTER SOFTWAPZ 



Micrdcdmputer software in the most general terms is the internal 
knowledge within the microcomputer^ The machine language which the 
microcomputer^uses in the processing of data, the program that controls 
what will happen to the data, and the data entered into the micrbcdmputer 
ail combine to be microcomputer software. 

A portion of this software will be built into the ROM (Read Only 
Memory) of the microcomputer- One will have iittie control over this 
after a microcomputer has been acquired. Some Sicrocomputers will allow 
the user to change the language, and the capability of the micrqcbiftpnter, 
by changing the chips or memory boards. Normally a person would need 
considerable microcomputer experience prior to_be_coming involved at this 
level of software decision. Decision making of this level is also well 
beyond the scope of this publication. There' are, however, software 
decisions that need cb be made by educators who are not computer experts. 
— - I 
___ The_ software selection that will be discussed within this publication 
will deal with computer-based instruction (CBI). CBI is divided into 
two general areas, both directly classroom-related; first, instructional 
software and secondly, classroom management software. This should not 
be interpreted to indicate that these are the only applications for 
microcottiputers in rhe schools. _0n the contrary. There are many other 
applications, from guidance to -finance^ word processing to inventory 
cdntrdl, which may be viable irriplemehtation procedures for microcomputers 
in our school systems. In the companibn publicatioji "A-Guide To Micro- 
computers" forms are -provided that will assist in the selectidn of 
various uses of the microcomputer in the total school setting. 

unlike most other forms df instructibrial media^ mi<:rocbmputer 
software is not cdmpatible from bne brand bf microcbmputer to another* 
Therefdire, if the user already owns a microcomputer, certain constraints 
relative to software selection must be recognized. Tf a microcomputer 
is nbt bwned, hardware selection and software selection may be made as a 
joint decision^ One should not be misled by the fact that a particular 
software company may be H:elling the same program for several brands bf 
^'^^^°^°^P^^^^^' ^^^^ prddubt will be the same^ the specific, 

item purchased will be made tb run only bh the type bf micrbcomputer for 
which it is prdgrammed. One must also insure that the microcomputer 
dwTted has the memory capacity (by bytes) tb accommodate the program 
being purchased. 

A second level of consideration must be- the type of input device df 
the rpicrocomputer. Microcomputer instructidnal sdf tware 'will-nbrmally 
be on one of three formats; cassette, flbppy disk or sblid ^S^te cartridges^ 
One may well have a brand X inicrbcbmputer and buy a prbgram designed tb 
run on a brand X micrbcbmpiuter; but if it hao a cassette input and the 
prcgram purchased is oh floppy disk it cannot be used with the microcomputer 
until an additional investment of $500 to $700 is made for a disk drive- 



software programs iiiay require specific peripherals and/br 

capabilities that say riot be iricluded as standard equipitierit with a 
raicrocompuier. When evaluating a program", one must cOrisider: 
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are necessary to operate neoossary software. • . 

^ The user must look at all the requirements needed to run the software 

that is being considered for purchase. Microcomput'et-s, unlike other 
forms of media, have a potential for a multitude of built-in noricompatible 
elements. These elements, which produce many headaches in the software 
selection activity, provide the b^sis for the most flexible and adaptable 
instructional media system available. They alsO provide certain instruc- 
tional advantages when properly implemented; however, we have not yet 
discussed any of the direct instructional considerations that must be 
taken into account in the selection of sofn^are. 
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INSTRUGTiONAt CRITERIA IN SELECTION 



Hardware compatibility consideration? are necessary because the 

software will not run unless everything natches. The hardware is 
simply the vehicle to transport theall important item--the instructional 
program. Instructional design becomes extremely important in this media 
because the microcomputer becomes the teacher for the period of tiine the 
student is interacting with, and learning frbin^ the microcomputer. 

The first step in making the software selection is to have a definite 

educational objective stated in terms of what the software is to accomplish 
Ths user must know arid be able to express the instructional needs. Theri 
by systematically evaluating the software available, brie cari det^ine 
that which best matches needs. Many elements will be involved in the 
final determination which will insure that the software quality is 
sufficient to accomplish the ins true tidrial requirements « 

^^^y areas of consideration both for microcomputer instructional 

software and for the other forms of instructional media, are the same: 

( 1. Does the software have instructional objectives stated? ' 

2. Are-the grade levels identified? : ^ 

3. Are target populatiSfeLs identified?'- ; 

4: Are prerequisite knowlege levels identified? 

- producer, has stated the answers to ^thes>.\ considerations, 

selection tasks will be much easier; If the producer has riot, one must 
carefully^preview the material to answer those questions. This does not 
imply that one should not preview the Tnaterial if the producer has 
provided the above data. One must preview To' insure the producer's and 
user's perceptions are ideritical; however, the preview task will be much 
sinpler. - . ' 

Another important selection consideration is that of learner verifi- 
cation (validation). Wher one evaluates dri instructional package, one 
should be told how many times it has beeri_ tested and if it was revised 
based- upon those tests; Further, one should have the data as to the 
background of the student population on which the tests were based. The 
numbers of students _ involved are not as important as the^fact that 
tesLirig occurred and revisions were made based upon thos^s tests. 

The author(s; shoujd be identified and their -backgrourids st^t^d. 
There are many programs currently on Zhe niarket that have been x^ittea 
by computer hobbyists, and sold through various computer stores and 
computer magazines; -These people generally do not have an educational 

^^'^ most will have tested the programs relative only to cheir 
ability to furi_ accurately iu a computer sense; bat, they do not "have the 
background to adequately test its educational value; 



. Programs that are educationaiiy sound should be correlated with 
existing inaj or texts, and, in some cases, to. reference works and 5ther 
mediaforus. This correlation becomes _very important if y5u piin to use 
that microcomputer program as a part of the curriculmn in' an existing 
coursei It, of course, would be less important if the microcomputer 
used to teach ati independent curriculum or body of knowledge. 
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The instructional strategy used by the computer must also be considered 
If the program is to be used as a portion of a current curriculum, the 
strategy implemented by the computer must match that which is currently 
being employed. However, if the computer will carry the bulk of the 
instruction, it is necessary to be sure that the strategy employed will 
maintain the interest of the students while accomplishing the instruc- 
tional goal. The various broad. instructional strategies employed by 
micrdcbmputer programs are: 

1. Drill and practice 

2. Tutorial 

3. Sitnulatidtis/gaLiihg 

4. Inquiry and dialogue 

5. Information retrieval 
£. Problem solving 

^ In addition to these broad approaches, some very down-to-earth, 
nitcy gritty points need also to be considered. These include: 

1. Are the aritftnetic answers written from right to left (as an 
elementary student would on paper) or left to right. In your 
instructional situation, would it mafct- a difference which 
direction they are written? 

2; Does the prograr: provide a built-in clock which will provide 
a time element, which increases the pressure in getting the 
correct response? 

3. Are the instructions for rumiing the program in audio form or 
in print form? If they are written, can the intended student 
population read them? Do you want someone to be with the 
computer to read the instructions to your nonreaders? 

4. Is the program of the linear type where all students must 
answer all the questions or is it of the branching type where 
the next question asked is determined by the response given on 
the last question? 

5.. Does the program provide a prescription for the students based 
upon the responses _ current- ly given by the students? Is the 
prescription correlated to the text or reference books currently 
in use in your school? ^ 
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Does the program -ecord the progress of the students in an 

ongoing file? Is the file organized so that you can use it? 

Does it differentiate between first try" correct responses and 
subsequent try correct responses? 



7. Is color an integral part of the prograiti or ±s _±t simply there 
to add interest? Could a color program be used on a black and 
white tiidnitdr without losing the importance of its instructional 
aspect? 

There may not be a program that does everything a user may want, 
but by applying as many criteria as possible one can select the best 
product on the market which best meets the instructional dbj ..ctives^ 



An additional source of prdgramniirig that brie may consider are the 
operatibrial programs. These programs are sold to perform operational 
tasks^ as opposed to programs designed for instruction- Examples might 
be a word processing program that is used for business appiications and 
could be used to teach word processing. Many , business use microcomputers 
for bookkeeping and inventory Sata which could be used for practice by 
high school students in their preparation fbr the wbrld bf wrk. A 
statistics program could be used in high schobl statistics, classes. 
These types bf activities will bririg the real world irito the classroom. 

Reviews of microcomputer software are found in many of the computer- 
oriented periodicals. These reviews may be helpful in acquiring an 
outside perspective of a program. In using these reviews, one must 
remember that most of the reviews are done by computer experts not 
educational or subject matter experts. This may be the best source in 
determining jf the computer prbgraimiirig aspect of the software is of 
high quality. If the review is to be of value for instructional purposes, 
it shbuld detail the above criteria. Some periodicals that review 
software are part of a computer structure that also produces software 
for sale; this situation produces a potential conflict of interest that 
one must be aware of. 
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LOSALLY PRODUeED INSfRUeTibNAl PROGRAMS 



The time required for the develbpmerit, testing^ and revisions 

necessary to produce quality instructional iicrocomputer programs will 
discourage most classroom, teachersfrom producing their own instructional 
microcomputer programs- In addition to the large time investment in the 
actual production, the producer must have a thorough knowledge of prograiraned 
instructional techniques and some computer prdgfanimirig skills. 

Several companies have produced ''Intelligent Authoring Systems" 
(IAS) which reduce the requisite computer progrannning skills. However, 
if the programs produced utilizing the IAS Programs are to be of a high 
quality, the author must still have a knowledge of programmed instruction. 
IAS will redijce to some extent the time iiwolved in program writing but 
iiot iri the planning or testing^ ''Genis" fui:::the Apple II Computer and 
Pilot Pl-us" for the TRS-SO Computer are examples of IAS programs that 
are commercially available. 

The one activity which may be feasible for the average teacher to 

develop is testing. Most IAS programs lend th^selves to the testing 
activity. The time invested by teachers in planning their tests and 
typing the tests would not be extended appreciably by producing materials 
for the computer. The computer can reduce the teacher time by grading 
thetest for the teacher. In today*s environment, the reduction of 
staff time, not its increase, must be a very impbrtarit consideration if 
microcomputers are to become a viable form of instructional media- 
Some teachers will invest the time to develop and validate locally 
produced instructional software. Many of these teachers are willing to 
share the-Jr effort with fellow teachers. It behooves the school to 
participate in user groups that are organized to share productions. 
Appendix 1 is a partial list of these groups. Keep in mind ^ all material 
acquired for iji^structional purposes must be examined according to the/^ 
same criteria, 'Whether it is acquired from user groups or from coTmnercial 
producers. 



SELECTieN POtieY 



As with other f orins of media^ the school district should have a 
stated policy relative to the selection of micrbcdSputer software (This 
may be included in a general media selection policy). This policy 
should be reviewed and passed as school board policy. 

Some of the elements that should be included are: 

ii How the evaluations are to be made. 

2. Who will conduct the evaluations, 

3. Evaluation forms to be used* 



^. How citizen inquiry or challenger are to be handled • 

Micrdcdmputer software programs are less likely to be controversial 
in context than other forms of media; however, the use of microcomputers 
in instruction may become an issue. Experience has shown that a well 
thought out selection policy, including a procedure for citizen inquiry, 
^ill eliminate what may otherwise become a public cdntrdversy. A suggested 
evaluation form is included as pages 16 and 17 which may be used in the 
selection o.: microcdmputer sdftware. 



OTHER CLASSROOM APPLICATIONS 



Matty schools are beglririihg to include course work relative to 
computers in their curriculum^ This course work is usually referred to 
as "Computer Literacy .^'^^^^ computer literacy curriculum may be a mini- 
course offered from six to eight weeks or an entire year's wdrk^ Topics 
covered in this curriculum offering generally include: 

1- Computer capabilities and limitations 

2, Application of computers in everyday life 

3. Impact of computers on society 
A* Computer system cbmpdnents 

5. Iritf dductibh to computer prograimning 

These courses have been itrodt:ced early in elementary school and 
as late as high school gifted classes, or in the grades in between. 
"PENNET" (Pennsylvania Educational Telecbimnunicatidns Network) staff of 
the PDE have developed a computer literacy course of study for use in 
the junior high school* 

The most common data input used in the computer literacy programs 

is a tjpewr iter- type keyboards As more and more schools implement this 

type of program in the lower grades, it may be necessary to teach keyboard 
skills (tjrping) at the elementary level. 

Currently i many students are more computer literate than their 

teachers, as a result of microcomputers finding their way into the home 
faster than they are into the schools. With the advent of more computer 
literate students^ it becomes necessary to develop computer literacy 
within the professional staffs inservice programs of similar, content to 
the student computer literacy curriculum should be available to the 
professional staff. The content should^e expanded to include educatiohal 
applications • Q 

The microcomputer that assists the teacher in his/her teaching may 
also assist the teacher in classroom matiagemeh Classroom management 
system (CMS) software is being marketed by most of the large commercial 
micrbcbmputer sbf tware^prbdticers^ Through this type of system the 
teacher can keep track of attendance, grades, test scores (subject, 
intelligence, aptitude, etc-), and any other background data desired. 
The computer can then generate an infinite number of comparisons and 
reports which will aid the teacher aswell as the student. CMS will 
also reduce the clerical time currently expended by the teacher. The 
computer -can generate data about ah individual of an entire class' in 
just a fev^ seconds. This data would uake mmy hours for the teacher to 
db T>y hand. - 

It is important to recognize that the computer can do all of this 
and more but that it is under the control of, and for the benefit of^ 
the elks sroom teacher. ^ The computer will brganiMi knalyze and report 
?9 ^^9^®^> resulting in the teacher becoming more productive because 

of accurate, in-depth and timely data relative to the individual student 
and the class* 



HARDWARE/ SOFTWARE INTERFACE CRITERIA 



The following ihstructibhs should t-^ used to complete the hardware/ 
software sheet (ah example is dh page 11). 

A. In the left hand coiomn identify the on- hand hardware that will be 
available to run the software being evaluated. 

1. Specify the brand and model of the microcomputer available . 

■ 2- Determine the language capability and memory size. For example, 
the Apple II Microcomputer may be equipped for the "Apple 
Soft" or "Integer Basic" as well as other ranguage formats. 
The TRS-8b may be model I or II and may have language differences: 
of level I or II as weli as other language formats- The 
memory size may vary trbm 4K or 48K or more. Check specifications 
on your microcomputer before proceeding. 

3. Examine what peripherals you have on hand. When dealing with 
the cassette and disk drive input devices indicate the quantity 
available for this application. 

4. Check out the video monitor. The specifications will indicate 
ir it is high resolution (mihimuni 256 lines of resolution) . 

If it not so indicated^ assume it to be low resolution. 
Determine if the unit is color or black and white. 

^' right hand coiomns you will pirovide the appropriate data ■ 

relative to the program being evaluated. Most, if not all of the 
data, will be available from the advertising, specif icatioUj or 
dperatidnal sheets accompanying the programs. At the top of the 
column, identify the program title and producer. 

1. Identify what micrdcdmputer or computers the program will run 
on. List the language and memory size specified by the software. 

2. List what peripherals are needed by the specific program. 



3. Determine if high or low resdlutidti graphics are specified.. 

If it is riot specif iedi assume it to be low resdlutibh graphics. 
Also identify if the program is coldr dr black and white. 

C. After the data is recorded it will be apparent which software 

match^es the hardware available and where discrepancies exist. At 
this, point, a determination must be made as to which material will 
be further evaluated. If the program format is not compatible with 
the hardware, the hardware will have to be. upgraded or the material 
riee_d ribts_ arid cariribt* be previewed.. Programs fourid to be compatible 
with the hardware available should be further evaluated for their 
iristructidrial applicability by using the "Microcomputer Instructional 
Software Evaluation Form, (pages 16 and 17) . 

If ^hardware is to be purchased as the result df a need _f of specific 
software^ hardware specif icatidns can be developed by first completing 
the right hand cdlumhs df the Analysis sheet. 



HARDWARE/ SOFTWARE INTERFAGE ANALYSIS SHEET 



HARDWARE ' 
Oh Hand 



Bytes 



MieRoee^fi^uTER 

Brand 
Model 
Language 
Memory Size 



PERIPHERAL 
Cassette Input 

Number 
Disk Drive Input 

Number 
Solid. State Input 
Printer 
Joy Sticks 
Graphic Tablet 
Speech Synthesizer 
Music Board 



Special Sound 
Amplifier 

Other (Specify) 



MONITOR 
High Resolution 
Low Resolution 
Black aaid White 
Color 
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SOFTWARE 
Program Title — — 

Program Producer -- 



Bytes 



MiCROeOMPUTER INSTRUCTIONAL SOFTWARE EVAttJATiON CRITERIA 



The "Micrdcbmputer instructional Software Evaluation Form'' is 
designed to assist the educator in developing the unique specifications 
necessary to acquire commercially produced micrdcomputef ihstructionai 
software to meet the schpblVs special instructional needs. Probably no 
program will match exactly, but if the instructional needs are thoroughly 
considered, an intelligent decision can be rendered as to which software 
p-^ogram will best meet those needs. 

In completing the evaluation form, the .^ser should first express 
the instructional objective at the top. _ Then indicate in the left hand 
column which items are needed to accomplish that objective (A through 
F). Then, from a combination of extracting data from the program's 
description and from actual preview, complete the right hand column. 

_ The criteria for completing the left and ri^ht hand ^lumns of the 
evaluation form are as follows: 

A- Objective. Has the stated or observed instructional objective 

of the program accomfjlished the indicated instructional objective 
developed by the school. Is the content accurate, complete 
and organized in a logical sequence? 

B. Grade Level . State the grade level of the intended student 

audience and of the material being evaluated. If the^l)rodiicer" 
provides the grade level indication, the evaluator should 
verify its accuracy through actual observation. 

Validat 4oa . Validation data should be' acquired from the 
producer or vendor's descriptive data. 

^- Correlation ^ The basic data provided by the producer should 

indicate correlation with existing - textbooks, reference books, 
or other media forms. If correlation data is desired but not 
provided by the prdducer the user may consider developing this 
correlation locally. 

Instructional Strategies . The ihstfuctionai strategy employed 
by the computer program must complement the normal classroom 
procedures. 

1* Drill and pr^crlce . The computer asks questions and 

seeks responses objectively using avery repetitive ype 
of prographing pirocedure. Drill and practice offers 
individualization for the student to work at his or her 
own pjace, usually providing immediate feedback for 
correct or incorrect responses. Examples of typical 
drill and practice would be c^hrpe recognition, math 
facts, spelling, word recognition and memorization of 
factual information. The learner or the teacher can 
determitle. the' level of cliff iculty, ' the amount of-work and 
the content to be covered in each session. 




SiTnulatibh/gainihg * Simulation is one of the more interesting 
modes in "the use of computers. The instruction is accomplished 
as a result of a simplified_situatibri that is analogous 
to a real life situation. The student is assignee a 
prdbleiri based upon knowledge knowi^. The learner must 
then make a decision as to what do. InSediate reaction 
or consequence is provided as indirect result of the 
action taken by the learner. 

Discovery learning takes place by the trial and error 
method. Simulation is as close to real life situations 
as possible and is currently found being used in such 
curricular areas as economics, genetics, biology, history, 
driver education and flight training. 

Gaming i^ probably the inost familiar application. Learner- 
oriented games develop logical thinking, sequencing" 
skills, manual dexterity, factual knowledge and problem 
solving. The student will build skills in acquiring 
knowleHge, . how to analyze a task and the transfer of 
problem solving strategies to other problem solving 
situations. 

Inquiry and dialogue : An interactive program in which a 
user indicates a specific area of knowledge. The micro- 
computer then provides a rdtitine which will upgrade the 
user's knowledge in that specific area. The programming 
would be in small^ specif ic .segments of instruction as 
compared to a full course of study. 

Problem solving . A technique most cotninoniy applied to 
the Physical sciences and mathematics. This technique is 
also appropriate ror teaching consumerism, resource 
conservation, interpersonal relationships arid other 
subjects where problems can be defiried. 

Informatibri retrieval . A data bank of information which 
serves as a resource for the users. This reference 
source would be faster than using reference books. An ^ 
example should be a thesaurus of synonyms and antonyms, 
scientific data, subject-oriented central irifdrmatiori 
file, etc. 

Tutori^ j. . Tutorial computer teaching is closely related 
Ld the traditiprial lecture method. Information is presented 
iri an organized fashion, including frequent one-to-one 
reinforcement, as the learner responds. A summary of key 
concepts and information learned as well as how it relates 
to the real world may be found at the end of each unit. 
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^^stTuct±orta^Bs±^:i-^^tu^^ When specifying instructional 
desig:? featj^res, it must be remembered that the more complex 
the requirement the more perlpherai hardware will be required. 

1. I^s. Che student instructions are in printed form, either 
on paper or on the video screen3 tfiey must be of the 
appropriate reading level for the student user, if the 
intended user is a ribrireader^ the instructions must be 
given ±h an audio form through the 'computer speaker' 
system or cassette player speaker-. Perhaps an aide would 
need to be with the computer to read the instructions to 
the honreading student. 

2. The user may desire the program to have a time element 
involved as well as simply indicating a right or wrong 
response. Programs with a timed feature built in may be 
designed where that feature ran be selected for use with 
certain students^or not used with other students. When 
students are competK:- with the clock, a ribrmally simple 
problem becomes much more challenging. 

3. When the program is presented in a linear format, ail 
students must proceed through _each step of the entire 
program. If the program is of the branching type, the 
computer will evaluate a given response and then choose 
the next activity based upon that response. A branching 
ptrogram may have^emedial branches as well as advanced 
branches to accommodate a wide range of abilities. 

4. ^ome programs will provide student progress ;on a daily 
basis only; This requires the teacher to maintain permansnt 
records; More sbp>histicated programs will maintain 
accumulated data throughout the student *s progress in the 
program. _ A potential user should* examine the progress 

data to determine if it will be useful, as provided by 

the computer program, to the local instructional environment. 

5. Based upon the instructional stategy^ it may be desirable 
that the student's performance be analyzed and study 
assignments or hbmewbrk be prescribed by the computer; 

On side twb bf the fbrm^ complete the following: 

A- Description of the program . Describe in narrative form the 

strengthes, weaknesses and other observatibns bf the program. 

B. Recommended ^or ; In narrative form^ identify the grade level 
and student ability level (advanced^ remedial, etc.) as well 
as the course(s) for which the program is best suited. 
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OveralJ^ evaluation . This judgment_ should Reflect the evaluacor 
opinion of how well the program functions as a whole. It is 
possible -that individual parts of a prograin may do quite well 
individually_ but will not function well as a whole or a program 
may have some weaknesses but the prograin overall functions 
well. 

The reviewer should evaluate the documentation and instructions 
carefully. _ Special attention should be given to the ease of 
tise; both from the viewpoint of the ndtitechnically^oriented 
teacher and the student. 

Evaluator. The name of the evaluatpr should be printed along 
with the evaluator 's position (ninth grade science teacher, 
second grade teacher, principal, librarian, etc). 



MICROCOMPUTER. INSTRtJCTiONAL SOFTWARE EVALUATION FORM 
Ihstructionai Objective Desired: 



Desired instructional Needs 



A. Objective (Above) 



B. Grade Level 

C. Validation 



D, Current Text in Use: 



E. Instructidnal Strategies Needed: 
Drill and Practice 

— Simulat ion /Gaming 

Inquiry and Dialogue 

Problem Solving 

Information Retrieval 
Tutorial 

F. Instructional Design Features: 

1. Student Instructibris 

. — A udio Written 

2. Built-in Clock ' Y es 

3. Linear 



-No 



] ^Branching 

4. Student Progress 

Daily ^Cumulative 

5. Prescription or Homework Assigned 
Yes No 



EKLC 



Program Title 

Producer 

Cost . _ . 

A. Objectives Met: Y es 
Content : - ^Sood 

B. Grade Level ^— ^ 

C. Number of Times Tested - 
Number of Times Revised 
Students Tested: Number- 
Grade Level 

D. Correlated With: 



No 



Ta±T 



Poor 



E. Instructional Strategies Employed: 
^ Drill and Practice 

Simulation/Gaming 

— - Inquiry. and Dialogue 
^^^^ Problem Solving 

Information Retrieval 

tutorial 

F. instructional Design Features: 

1. Student Instructions 
Audio Written 

2. Built-in Clock 
3. 



-Yes 



No 



Linear 



B ranching 



4, Student Progress 

J)aiiy C umulative 

Will the progrS prescribe study 
. assignment or develop homework? 



Yes 



No 
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MICROCOMPUTER INSTRUCTIONAL EVALUATION FORM ■(GohtiSiited) 

Description of the Prdgrain: 



Recommehded for 

(Include grade ievei, courss and student ability level) 



Overall Evaluation: 

E xcellent G ood ^Fair Poor Unacceptable 



"Evaluator's Name 



■ Appendix i 

User's broups and Local Computer Clubs 

Apple for the Teacher (National Apple Computer) 

Ted Perry 

5848 Riddio Street: 

Citrus Heights, CA 95510 - 
Apple Cart (National newsletter and software exchange for Apple Computer) 

^Jase 

OC . Brahdbh Gresham, Jr . 
The Apple Cart 
23 Van Bureh Street 
Dayton, OH 45^182 

Keystone Apple Core (Central Pennsylvania Apple Computer) 

Tim Suskay 

4644 Carlisle Pike 

Hechanicsburg, PA 1703 S 

TRS-80 User's Group (Central Pennsylvania Radio Shack Computer) 



^^Tim Suskay 

4644 Carlisle Pike 

Hechanicsburg i PA 17055 

Pittsburgh Area Computer Club (most brands) 

Circulation Department 
400 Smithfieid Street 
Pittsburgh, PA 15222 , 

Pennsylvania Area Computer Society (Apple ^ Pet, Radio Shack Computers) 

Meets the 3rd Saturday of each month at taSaiie College, 
Philadelphia, PA 19141 

Phliadeiphia School District (Apple Hser's Group) 

Ms. Sylvia Charp _ __ _ : ' 

Philadelphia, School District 
Parkwayat 21st Street, 
Philadelphia, FA 3 9103 



Append lx -2 
Data Based System (software libraries) 



The Source 

Teie-Computer Corporation 
1616 Anderson Road 
McLean, VA 22012 

Maine Software Library 

P.O. Box 197 
Standish, m 04084 

Computer Using Educators 



W. Don McKell _ 
Independence High School 
1776 Education Park Drive 
San Jose, CA 95133 

MECC instructional Services Division (Apple II Library) 

2520 Broadway Drive 
Lauderdale, MN 55113 

Basic Programs for Educators (Apple, Pet TRC) 

CGNDUIT' : 
University of Iowa 
Iowa City, lA 52242 

The ATLA Experience 

Micropower and Light Company 
1108 Keystone Department C 
13773 North- Central Expressway 
' Dallas, TX '75243 

COMPUSERVE (Data Bank) 

Compuserve 

5000 Arlington Center Boulevard 
Columbus, OH 43220 

Mead Data^ Central (Interactive news retrieval system) 

$5d;0b month; $1-1.50 hf. charge 



Appendix 3 
Bibliographies and Reference Material . 

Microcomputers in Education 
AECT^ 

1126 ieth St. ^ Nt? ' 
Washington^ D.C. 20036 

A Reference Shelf for Educators Considering the Use 5f Comput 
the instructional Process 



CRLT ' 
University of Michigan 
109 East Madison Street 
Ann Arbor, MI 48104 

Computing Newsletter — Annual Bibliography 

Computing Newsletter 
University. of Colorado 

Colorado Springs, CO 80907 i 
Search of Educational Software for the Apple 

Mr. John Wemegreen 

Eastern Kentucky University 

Departtaent of Natural Sciences 

220 Memorial Science : 

Richmond^ KY 40475 

"S^ool Micro Ware (A directory of itistructidhal microcomputer 
software for Radio Shack, Pet, Apple II) 

Dresden 'Associates 
P.O. Box 246 
Dresden, ME 04342 

Periodical Guide for Gomputerists (An annual index of personal 
computing magazine articles) 

Berg Publications 
14751 112th Avenue, NE 
Klrland, WA 98033 



Natibhal eouncil of Teachers of Mathematics 



' NCTM ^ 
1906 Association Drive 
jiestbn, VA 22091 

National Science Teachers Association - 

• NSTA 

1742 eonnecticut, NW 

, * Washington, D.C. 20009 

Association for Educational Data Systons 

ims ' . . 

1201 15th Street, NW' ■ /' 
Washington, D.e; 20036 

Association for the Development of 'Computexr-Based instructional 
Systems 

ADCIS . ^ 

Computer Center 
West Washington State College 
Belltogham, WA^ 98225. : . 



GLOSSARY 



This glossary of terms deals specifically with microcoinputer software 
For a more complete glossary dealing with micrdcbmputers^ the reader 
should consult the cotnpanidn booklet "A Guide to Micrbcdmputers 

BASIC 

Ah acron3nh for beginners all purpose symbolie ins true tibtl code ■ A 
high level conversational, interpretative programmihg language in 
wide use. Always written in capital letters^ BASIC was invented by 
Kemmeny and Curtz at Darmbuth College in 1963. It permits the use 
of simple English wbrds and cbtmnoh mathematical symbols to perform 
the necessary arithematic and logical operations needea in 
programmihg microcbmputers- 

BRANCHING PROGRAMS 

An instructional program designed iti stich a way that the _ student *s 
progress through the prbgram is determined by the specific answers 
given. If remedial wbrk is required^ the microcomputer will take 
the students ihtb a remedial branch and provide the work necessary 
before continuing through the main portion of the program. The 
path a student uses is determinea by that student *s response. 

CAI 

See Computer Assisted ihstructibh- 



CASSETTE (CASSETTE RECORDER) 

A device for preserving internally stored information. Because 
most computers lose the information stored in them when they are 
turned off, a means of permanent storage of the ihfbrmatibh is 
necessary. This method of stbrage is faster than disks or solid 
state cassettes. Cassettes are the same is audio recording cassettes. 

CBI 

See Computer Based Instruction. 

(StASSROeW MANAGe^T. SYST^S 

.A prb^-ram that maintains the class recbrds fbr a teacher- It may 
include grades* test scbres* attehdahce^ as well as other student 
ihf ormatioh- ^ z ' 

cm ^ . ' ' • . 

See Computer Managed Instruction 
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COMPATIBILITY 



There are two types of cdmpatibility : prdgram hardware. The 
program compatibility refers to the ability to ran prpgrams on a 
variety of computers without changing the program language. Hardware 
compatibility means the various components (printers, \ disks, keyboa^ds, 
etc.)_may be connected directly without intervening electronic 
devices and that all components use the same baud rati, word length; 
and other technical aspects in order to conmiunicate. \:omparibiiity ' 
also should be considered between the computer progr^ and the 
normal instructional program used in the school, 

eeJSUTER ASSISTED INSTRUCTION 

Direct_ihstruction conducted by the computer. Examples of this 

type of instruction are: drill and practice, tutorial, simulation 

and gaming, inquiry and dialogue, information retrieval, and pTOblem 
solving • 



CCMPUTER BASED INSTRUCTION 

The overall term used to describe the use of computers in the 
instructional process. Usually divided into two areas: computer- 
assisted instruction and computer managed instruction. 

COI^UTER LANGUAGE 

A language used to cbmmunicate with a computer. Ail computer 
language instructions must be translated by a program within the 
computer into the machin^^s internal language in order for the 
instructions to be implemented. 

COTPUTER LlTERAjET? 

Ah^understanding of computers arid their application in the everyday 
world. To be computer literate, a person should have a cursory 
understanding of: computer programing, pr^obiom solving, applications 
of computers in various fields, the impact of computers on society, 
computer system components and computer capabilities arid limitations. 

CCfl^UTER MANXGED INSTRUCTION 



Instructional support furictibris conducted by the computer. Exanples 
of the support furict ions are: testing, prescribing, record keeping, 
- schedule^ mbriitbririg, and time and resource management. 

CORRELATION < 

The matching of the 'content of instruct ibrial software with textbooks, 
reference materials and/br instructional media. 



5^ 
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COURSEWARE 



Computer programs (softwarej designed for instructional purposes - 
See also software. 

CRT 

An acronym for Cathode Ray Rube . Similar in appearance to a television 
screen- Most microcomputers use a CRT as their output device. See 
also monitor and video display unit. 



DISK (DISC) 

A record-iike magnetic-coded piece of material that can store 
programs, data or tables of information- The process is siSiiar to 
storing music infbrrnation on a magnetic tape. Co^only found as 
.floppy and hard disk systems - 



DISK DRIVE 

A mechahicai unit that may be built into the microcoinpute^ case of 
may be an add-on peripheral which reads _arid records on a found 
magnetic surface. See also "Disk" arid "floppy disk." 

GRAPHICS ' ' ^ 

Characters that can be used to form figures, shapes^ arid forms on 
the CRT or printer. In addition to letters arid riumberSi a computer 
may Jiave a graphics character set that can be used to create gfaphics 

writing them into a traditional, computer program, by using a 
graphics tablet^ or by usirig a light pen on the CRT surface; depending 
upon the capability of the particulaf micfocomputef . 

GRAPHICS TABLET 

A flat device, when drawn upon, which will transmit the drawing to 
the output device, microcomputer's memory arid/br its storage device - 

HARDWARE 

Mechariicali magnetic ^ electrical and electronic devices which make 
up a computer- the physical equipment that goes into a computer 
system consisting of the central processing unit plus all the 
peripherals. 



HIGH RESGtUTION 

A video moriitdr or_the microcdmputef 's capability of producing and 
reading at least 256 lines or colons of dot pattern. High resolutidri 
graphics produce an image that has the detail approximating a 
photograph. 
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IAS 



See Intelligent Authoring Systems, 
INTEttiGm AUTHORING SYSTQIS 

A preparisd program that guides ah author through the process of 
- developing an instructional program. It usually requires little or 
rib computer skill to produce a program with one of these systems. 

JOY STICKS 

Small control devices which _allbws the computer operator to control 
actions or graphics on the CRT. Most coimoniy associated with 
their use in computer games. 

LANGUAGE 

A^ormat by which a programmer can cbmmunicate effectively with a 
computer where predetermined -commands will produce requested actions 
BASIC i£ one of the most popular langauges used with microcomputers. 

LEARNER VERIFICATION 
See Validation. 
LINEAR PROGRAM 

A program written in such a way_that all students must proceed 
through each step or question of the program. 

LOW RESOLUTION 

Video monitors of microcomputer capabilities that produce graphics 
as a series of square blocks; Usually, there are 64 blocks in each 
row. 

f^ORY 

The integrated circuits of a computer which store infottnatidn. In 
microcomputers, they are referred to as RAM and ROM. 

MONITOR 

A video display unit which uses a CRT tube to generate characters. 
It looks much like a normal television set and may be either black 
and white or colbr^ as well as high of low fesoiution; 



PERIPHERAL DEVICE 



A device, such^ as a printer, mass storage unit, br keyboard^ which 
is an accessory to a micrdix^bcessdr and which transfers information 
to and from the micrbprbcessbr. 



PROGRAM 



A series of instnictions to a computer which cause the computer to 
solve a problem or perform a task, - 

PROGRASffiD INSTRUCTION ' • : - ' 

A technique of organizing instruction into* a series of very small 
segments whieh by their^design leads the learner through the program 
with a minimum^ of incorrect responses. 



RAM 



An acronym for ^random access memory . Any memory which c^ be 
written on, br read from by a program and in ";^ich the memory locations 
can be a'fecessed in a random sequence, can be erased and reprdgrammed 

by the progr^er as frequently as necessary, RAM size is expressed 
as a quantifiy bf bytes, sach a 4k (4,000 byt;es) , RAM may be expanded 
by adding memory chips or memory boards. 



RANDCW AGCESS J^ORY 

See RAM, 
READ ONLY MEMORY 

See ROM. 



ROM 



An acronym for read only memory . It is made of an integrated 
circuit dri which data or instructions are programmed at the time df 
manufacture. It cannot be erased or reprogrammed by rid nrial computer 
operations. The size of ROM is expressed as the quantity df bytes, 
for example, 12k (12,000 bytes). 

SOFTWARE 

The programs and accdmpanyihg documentation. Software is stored on 
tape cassettes* disks, and solid state cartridges. These are 
permanent _met hod of storage and are not erased when the computer is 
turned off.. The cd^uter reads the software into its tempdrary 
memory (RAM) in order to manipulate the data in its functioning. 
See also courseware. 

SOtID STATE CARTRIDGES 

Storage devices that are composed of micro processor chips which 
allow for playback but not recording. This produces the fastest 
type df loading. This method of recording is very hard td cdpy. 
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SPEEGH StNtHESiZER 



: A device which allows trhe computer to produce words Snd fjhrases 
audible sounds. 

VALIDATION 



The testing of an instructional program on a representative Sfjit)le 
of the intended users, then revising the program and/or content', 
'^^hen retesting. This procedure should be repeated uptil the progri 
is guaranteed produce the results attributed to it without 
failure- 

VIDEO DISPLAY UNIT 

A component of a inicrbc_omputer system which displays the output on 
a screen similar to a TV screen. See also Monitor and CRT, 



